Abstract-Now-a-days, automation is playing significant role using android phone in human life, particularly, handicapped and senior citizens. Appliances automation allows users to control different appliances such as light, fan, fridge and AC. It also provides security system like door controlling, temperature & fire detection and water shower. Furthermore, security cameras are used to control and monitored by the users to observe activity around a house. It has been observed that the internet services in interior Sindh are not as much better as required. Hence, GSM SIM900A based android application is developed named Appliances Automation & Security Control System using Arduino. The developed system is decomposed into two separate entities: (1) hardware is designed and developed using Arduino (MEGA 2560) with other required electronics components which is programmed using embedded C language, (2) an Android app which provides freedom to user to control and access the electronic appliances and the security system without internet. The developed application is tested in Karachi, Sukkur and Khairpur with ZONG, Moblink, Telenor and Ufone. The acceptable results are achieved at Karachi and Sukkur but suitable results are not calculated at Khairpur in terms of delay due to the frequency of selected GSM Module.
INTRODUCTION
The basic idea of home automation is observed since 1970s but expectations of the peoples are continuously and constantly increase due to the advancement of the technology and internet services. During the literature review, it has been observed that different researchers proposed architectures for various efficient and convenient home automation systems. Even the technology is entirely changed but the function and importance of home automation systems are same as previous [1] [2] .
Recently, life is increasingly tight with the rapid growth in communications and information technology. The electronic and electrical environment with respect to automation of the household activities including centralized control of appliances, and other systems, to provide improved convenience, comfort, energy efficiency and security [3] . Appliances automation for the elderly and disabled can provide increased quality of life for persons who might otherwise require caregivers or institutional care. It can also provide remotely accessible environment in which each appliance can be remotely accessed and controlled using software as an interface, which includes an Android application [4] .
The intellectual societies bring information where safe, economic, comfortable and convenient life has become the ideal for every modern family. In Pakistan, most of the people use Android phones for improving the living style but overall environment is not secure and safe. Therefore, it is a great need of automation systems. The GSM based android software application along with the security system is developed and presented in this paper. The developed application is useful enough for users including handicapped persons.
II. LITERATURE REVIEW
Many research contributions have been published pertaining to the home automation and automatic security systems. The fundamental information regarding the home automation and security systems implemented with Arduino and GSM technology are described and presented by Kaur [5] . Some researchers used Bluetooth technology in networking environment as well as automation systems for instance; Sriskanthan [6] developed an application for home automation using Bluetooth technology.
In previous past, home automation systems are ambiguous and complicated due to the system hardware but nowadays these systems are used by many people across the world with modern technologies. Touch screen based home automation system is developed by Wagh [7] using GSM and Zig-Bee. The GSM technology is also used by Singh [8] in the developed appliance system. The android application having low cost and provide switching services is presented and with object oriented programming language by Pawar [9] . The Internet of Things was used in the proposed system for controlling and monitoring the various appliances. GSM is widely used in such kind of application that controls the appliances. In Pakistan most of the offices, business platforms and educational institutes have not any appliances security system that provide facility to control the devices through-out the smart phone applications. Thus, no work has been found in Pakistan from the side of security control system.
The security of homes is mandatory in countries like Pakistan. The survey was conducted by Chitnis [10] from the peoples having different background for the awareness of the automatic home automation system and its significance particularly in terms of security. The home security system is developed and presented by Mali [11] using motion sensor www.ijacsa.thesai.org and PIR sensor. It is noted that Arduino board and GSM is used for data processing and messaging. Moreover, low power Bluetooth protocol is used in automation system by Chandra [12] with suitable authentication for correct person. On the other hand, PIC based remote control system is presented by Erol [13] for intelligent homes. This system is electrically and optically isolated system that is much secure. The Pin-Check algorithm is used in developed system in order to enhance and improve the security.
III. SYSTEM DESIGN AND EXECUTION PROCESS
The core purpose of this project is to develop software application for home automation and security control system using different hardware components. Various GSM Modules having different frequencies are available as shown in " Fig. 1 " but GSM SIM900A Module is selected in this project. This Module is used because of the availability, coverage and security and it is widely used for establishing the connections where Internet access is not possible. The server uses AT commands to communicate with the GSM modem [4] for controlling the SMS and send it to the Arduino for further process. During the literature review, it has been found that Arduino board is used as the controller to interface the appliances [3] . When the embedded systems start, user first receives a message that the system is ready for process. It uses certain peripheral drivers and relays for successful communication and controlling the load of appliances. The touch screen smart phone is used to handle the application using the GUI. The developed application automatically generates SMS messages based on the user commands and sends it to the GSM modem attached to the Arduino. This allows the user to control the selected home appliances as well as security system. The complete system architecture of the developed software project is depicted in " Fig. 2". Furthermore, for understanding and easy accessing there is a GUI for controlling the different devices such as bulb saver, fan etc. The list of various functions is available in the core screen of the application. The user can select any function among the available list for controlling the device. After that user can see the action performed on the selected device. Now if user wants to enable or disable the particular device of the appliances then application give a facility to do as per the requirement and wish of the user. Now the function of GSM is begins, the GSM module decodes the received messages via SMS and performs the given commands. It is noted here that, the SMS depends on the used networks and there is a possibility of late delivery of the message due to the availability of the signals. The flow chart of the complete execution process of developed software application is shown in "Fig 3" . The flow chart is taken from [14] except the LAN because GSM is used in this project. The developed application consists of four components: Light controlling, Door controlling, Fire & Smoke detection and Temperature sensing. The application has ability to automatically activate the alarm when system detects any symptom of smoke, gas or fire. If fire detected then the water shower is activated. Noted that, if user is not present in his home then he can watch the live streaming through Internet. One of the ability of the developed application, user can control multiple appliances concurrently because the system is able to verify the status of the appliances simultaneously. For this process, security camera is connected to the internet and sending live video streaming to a domain like YouTube. Mobile phone facilitates to watch that streaming which is available on to the domain with corresponding URL. The accessing process of security camera is depicted in "Fig.4 ".
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A. Karachi
The developed system is practically tested in three different areas of Karachi i.e. Gulshan-e-Iqba, Cant Station and Ghulistan -e-Johar. It is noted that developed system is tested in ten different locations of each area of Karachi city and calculated the performance in percentage in terms of the availability of the signals and functionality of the application. The average performance accuracy with ZONG is calculated 55%, in selected three areas 81.6% is calculated with Ufone, 65% and 70% is achieved with Telenor and Moblink respectively. The detailed calculated results of developed application at Karachi are shown in Table I and calculated results are graphical represented in " Fig.5 " for analysis and comparison.
The calculated results proved that Ufone is better than the other telecommunication networks because 81.6% performance is achieved with this network. On the other, inferior results are received with ZONG. The results of Telenor and Moblink are also at acceptable level. 
B. Sukkur
For testing the developed software project at Sukkur, three areas such as Airport Road, Race Course Road and Old Sukkur. Ten different locations of Sukkur were selected for evaluating the performance of selected telecommunication networks using our developed project. We have achieved the better accuracy after testing the proposed system. Thus, the average performance accuracy with ZONG is calculated 90.6%. The performance accuracy of 81.6% is calculated with Ufone, 76% is achieved with Telenor and 85% is achieved (IJACSA) International Journal of Advanced Computer Science and Applications, Vol. 8, No. 2, 2017 209 | P a g e www.ijacsa.thesai.org with Moblink. The statistics of calculated results at Sukkur city is given in Table II and calculated results are graphical represented in " Fig.6 " for analysis and comparison. As fig.6 shows that ZONG is more suitable communication network at Sukkur because high performance is calculated with this network which is 90.6%. With small variations, other three networks are also performed well. However, poor results are achieved with Telenor which is 76%.
C. Khairpur
The developed software application is also tested in various locations of Khairpur. For this, three areas of Khairpur i.e. SALU Khairpur, Station Road and Jillani Muhalla are selected. The performance of the system is calculated using the formula of mean. The performance accuracy with ZONG is calculated 45%, in selected three areas 75.3% is calculated with Ufone, 68% is calculated with Telenor and 71.6% is calculated with Moblink. The statistical information of calculated results is shown in Table III and calculated results are also graphical represented in " Fig.7 " for comparison. On the basis of received results, it is concluded that Ufone telecommunication network is more suitable than others because 75.3% performance is achieved with this network. The lesser results are received with ZONG. The results of Telenor and Moblink are also at acceptable level. The automation applications permit people to control the appliances used in their homes, offices, hospitals etc. It provides security system with cameras for controlling and monitoring activities around the home. This paper presented the system architecture and the calculated results which are testing at different areas and locations of Karachi, Sukkur and Khairpur with different telecommunication networks used in Pakistan. Authors calculated performance of 81.6% in Karachi using Ufone, 90.6% is calculated with ZONG at Sukkur and 75.3% is received with Ufone at Khairpur. On the basis of calculated results, it is proved that Ufone is better than the other selected telecommunication networks. The outcome of this study will be helpful for the students as well as researchers who want to put their efforts towards the designing and development of automation & security systems. The future scope of proposed system will led to implement rigid security for schools and other educational environment.
